ity and reproduction has been documented. 12 However, information on the influence of siblings is scarce, and the debate is ongoing.
In many families around the world, older children, particularly sisters, look after their younger siblings to help their parents, who may be busy with household chores or outside work. In such families, an older child can be an important role model for younger siblings during their early years of life and, thus, influence their behavior. As the younger children grow up, however, and begin to spend more time with their peers and become exposed to external pressures, siblings have less influence on their attitudes and behavior. But does that influence disappear totally?
Social learning theory postulates that people learn how to behave by watching others (models), observing and evaluating the consequences of modeled behaviors, and then reenacting those behaviors. 1 For many children, the family is the primary environment where they learn how to socialize and behave, and research generally concurs that siblings influence each other in many areas, including sexuality and reproduction. For example, in a review of more than 200 studies conducted in the United States, Kirby noted that having an older sister who had given birth as an adolescent was associated with initiation of sex, frequency of intercourse, pregnancy and childbearing; other significant sibling-related antecedents of adolescents' sexual initiation were number of siblings, being a younger sibling and having an older sister who had had sex. 2 Similarly, a nationally representative study of Ghanaian youth aged 12-24 years found that those with a sister who had been pregnant before marriage were more likely than others to have had sex, had an elevated number of lifetime partners and were more likely than others to have been pregnant. 3 Kiragu and colleagues reported that the person with whom Kenyan females aged 15-19 felt most comfortable discussing sexual matters was a sister; males of the same age-group named a brother. 4 Rwenge found that adolescents in Bamenda, Cameroon, talk about their first sexual experience with friends and older siblings. 5 However, the magnitude of the sibling effect has varied among studies. For example, in a study of adolescent sibling pairs in the United States, younger siblings' sexual behavior was influenced by older relatives' behaviors but not their attitudes. 6 Adolescents with sexually active older siblings were 2.5 times as likely as other adolescents to be sexually active; gender-specific analysis revealed that the association was statistically significant for older brothers but not for older sisters. East examined a sample made up mainly of black and Hispanic sibling pairs in San Diego, California, and, using a series of scales, computed mean scores on several attitudinal and behavioral outcomes. 7 She concluded that both attitudes and behaviors of older sisters significantly influenced the younger siblings. Compared ity and reproduction has been documented. 12 However, information on the influence of siblings is scarce, and the debate is ongoing.
METHODS
This study involves a secondary analysis of data collected in November and December 2001 to provide baseline information for a multimedia health communication campaign on youth behavior regarding sexually transmitted infections (STIs), including HIV/AIDS.* 13 By using multistage sampling techniques, representative samples of youth aged 15-24 were drawn independently from Abidjan, the commercial and administrative center of Côte d'Ivoire, and two other major cities, Bouaké and Korhogo. About half the sample came from Abidjan; roughly one-quarter each came from the two other cities. In all, 1,419 females and 1,262 males were surveyed.
In this study, participants were grouped according to sibling category: has no sibling with a history of premarital birth (or has no siblings at all); † has one or more brothers, but no sisters, with a history of premarital birth; has one or more sisters, but no brothers, with a history of premarital birth; or has at least one sibling of each gender with a history of premarital birth.
The analyses were performed in three phases. First, descriptive and bivariate analyses were conducted to explore participants' characteristics by sibling category. Second, the probability of remaining sexually inexperienced at each age was estimated for each of the four study groups (i.e., for each sibling category) by using life-table survival analysis. 14 Although most youth in the sample were single (84% of females and 97% of males), information on all youth was used, regardless of marital status. Several reasons justify this choice. For example, premarital sexual activity is sometimes a precipitating factor for early marriage, especially for females. In addition, although some married youth may have had their sexual debut in marriage, nationally representative data from the 1998-1999 Demographic and Health Survey (DHS) for Côte d'Ivoire indicate that women's median age at first sex was 16 years and at first union was 19 years. 15 The corresponding ages for men were 19 and 26 years. Unfortunately, the data set used for the current study contains no information on age at marriage. However, an analysis of age at first sex indicates that the mediwith females with a never-pregnant older sister, females with a pregnant or parenting older sister were more likely to be accepting of teenage sex and childbearing, placed a lower value on education and career, and were more likely to engage in delinquent behaviors. Females with parenting older sisters were nearly five times as likely as other females to have had sex themselves and to have done so more frequently. The picture was similar for males with a pregnant or parenting older sister: Compared with males with a neverpregnant older sister, they were more likely to be accepting of premarital childbearing, to perceive childbearing as conferring high status and to have reduced self-esteem; they also reported a higher number of problems at school.
In other studies, a sibling effect was not found or was weak. For example, Powers and Cherng-tay Hsueh examined a nationally representative sample of sibling pairs in the United States and found that the influence of the older sister's premarital childbearing on the timing of the younger sister's was overestimated when the "shared unmeasured family-level traits are ignored." 8 Nevertheless, they concluded that "because the older-sibling effect is large when other sources of variability in premarital birth timing are controlled, interventions may be effective in reducing premarital births among young women in high-risk families." Analyzing data from a nationally representative survey in the United States, Miller and Bingham found only weak evidence of correlation between female adolescents' sexual experience and sibling constellation-including number and gender of siblings and birth order. 9 In traditional societies in Sub-Saharan Africa, premarital childbearing was rare because marriage was universal and occurred at an early age, especially for females. However, as Meekers has noted, "with increasing modernization the traditional values have gradually deteriorated, or more precisely, they are in the process of adapting to a new socioeconomic environment…. The traditional controls of female sexuality are weakening, sexual freedom is increasing, and new forms of unions are emerging." 10 Consequently, premarital childbearing is becoming increasingly common, particularly in urban areas. In a 2001 chartbook on youth sexual experience and reproductive health in 11 SubSaharan African countries, 11 Côte d'Ivoire had the highest proportion of sexually experienced, never-married women aged 15-19 years (45%); it also had the biggest difference between the proportion of women aged 20-24 who had had sex before age 18 and the proportion who had been married before age 18 (82% vs. 44%). Moreover, despite declining birthrates over the previous five years among 15-19-year-old females, 30% of unmarried 18-year-old women in Côte d'Ivoire were mothers or were pregnant with their first child-again, the highest proportion among the countries examined. These indicators of sexual activity and reproduction among young people in Côte d'Ivoire raise particular interest for in-depth analysis of the possible determinants of age at sexual debut.
In the developing world, the influence of peers and parents on youths' attitudes and behaviors regarding sexual- At the time of the survey, it was based in Abidjan. †In this study, young people without any siblings (N=18) were classified with those who said that none of their siblings had had a premarital birth because one can assume no direct or indirect sibling influence on the young people's sexual behavior. Respondents who did not know whether a brother or a sister of theirs had had a premarital birth (N=42) were excluded, to eliminate any potential bias due to subtle or unacknowledged influence.
an age at first sex was 16 years for never-married females and 17 years for ever-married females. The median age for both ever-and never-married males was 16 years. These figures are similar to or lower than those derived from the DHS. Therefore, retaining married youth in the sample should not introduce a bias regarding the onset of sexual activity; yet excluding married participants from the analysis could underestimate the strength of the relationships.
The life tables used the following variables: age at first sex and sibling category. For sexually experienced respondents, their age at first sexual relations marked their dropout from the life-table survival analysis; for sexually inexperienced youth, the data were censored at their current age. A binary control variable was used to indicate whether the respondent's age at first sex represents dropout or censoring. Log-rank tests of homogeneity were conducted to determine whether differences among study groups were statistically significant.
In the third phase of the analysis, the potential association between a participant's age at first sex and sibling category was examined by using bivariate and multivariate Cox regressions with backward selection. Variables significant at p≤.10 were included in the multivariate analyses, but only those significant at p≤.05 entered the final models.
The conceptual framework used in this analysis draws on social learning theory. 16 Although a person's age at first sex is affected in part by his or her personal characteristics, social learning theory would emphasize the impact of role models-significant others whom the young person looks up to-and their characteristics, attitudes and behaviors. Young persons' role models generally include their parents; siblings; other close relatives, such as uncles and aunts (who traditionally play an important role in African children's education); and peers-in particular, their close friends. Obviously, there are some interrelations among the role models. Parents and other relatives influence a youth directly but also do so indirectly through their effect on the youth's siblings (shared family-level traits). Similarly, other relatives can influence the youth's parents as part of their role in the upbringing and education of kin's children. Background variables that affect all the actors include the political, economic and legal environments; social and cultural norms; and degree of media exposure.
The analyses use self-reported information on the respondents and their siblings, parents, other relatives and close friends.* Respondent characteristics include: city of residence, educational level, work or school status, religion, religiosity, ethnic group, current marital status, rural or urban residence during childhood (through age 12), the caretaker (or caretakers) whom the respondent primarily lived with during childhood and the person currently in charge of the respondent. Other variables indicate whether respondents agree that a pregnancy at this stage of their life would be disastrous or would likely jeopardize their professional goals, and respondents' perceived degree of risk for AIDS. Further variables indicate respondents' perceived self-efficacy to resist having sex if they were uninterested-specifically, if the potential partner were someone they had known for only a few days or for more than three months; someone whom they "loved dearly"; someone who would give them gifts; or someone who had authority over them, such as a professor or employer.
The following three variables are examined for each type of role model: the respondents' perception of the role model's approval of their being sexually abstinent until marriage, whether the role model's opinion about the respondents' sexual behavior is very important to them, and whether the respondents had had any discussion with the role model in the past 12 months on avoiding or delaying sex. Other characteristics included are the educational levels of the respondents' mother and father, the respondents' number of close friends and the respondents' perception of the proportion of their close, single friends of each gender who have ever had sex. † After the exclusion of respondents who did not know whether a brother or a sister had experienced premarital childbearing, the sample for this study comprised 1,395 females and 1,242 males. All analyses were performed separately by gender.
RESULTS

Study Participants
About half the sample had no sibling with a history of premarital childbearing (Figure 1 ). Among those who did, the most frequently reported scenario was that only a sister *The characteristics of the father, the mother, and the uncles or aunts will also serve to control for the shared family-level traits of the respondents and their siblings. †"Don't know" responses are classified as "other" or with the categories that have the least influence on the relationship between the explanatory variable and the outcome. For example, "don't know" responses for highest level of education attended are grouped with "primary, no schooling or informal schooling only." They are grouped with "does not agree" for participants' perception that a pregnancy may affect their life, and with "other" for student or worker status and for participants' perception about role models' approval of their sexual abstinence and opinion about their sexual behavior. Volume 31, Number 2, June 2005 their siblings would approve if they abstained from sex until marriage (82% of female respondents and 74% of male respondents). Siblings were the most commonly reported type of relative with whom female (16%) and male (18%) respondents had spoken at least once in the past year about avoiding or delaying sex, followed by respondents' mother (reported by 8% of females and 5% of males).
Siblings' Premarital Childbearing and the Timing of First Sex in Côte d'Ivoire
During childhood, 56% of females and 59% of males had lived with both parents; 10% and 12%, respectively, had lived with their father only. The proportions raised by a nonparental relative, such as an aunt, were 33% and 27%, respectively. Substantial proportions of females and males (31% and 13%, respectively) reported having no close friends.
Large proportions of females and males (72% and 71%, respectively) reported ever having had a boyfriend or girlfriend; 61% of females and 55% of males reported having such a partner at the time of the survey ( Table 2 , page 58). Overall, 68% of participants had ever had sex; the proportion did not differ significantly by gender. The mean age at first sex among sexually experienced youths was 16-17 years.
had had a child before marriage, followed by both a brother and a sister, and, finally, a brother only. The patterns were similar for female and male respondents.
In the sample as a whole, females were more likely than males to be from Abidjan, whereas the opposite was true for Korhogo (Table 1) . Moreover, females were generally younger and less educated than males. Overall, males were significantly more likely than females to currently be in school and significantly less likely to be employed or to be neither working nor in school. In each of the four study groups, at least half of males were still in school, whereas the distribution of females across schooling and employment categories was more balanced. Among the four sibling categories, the group who had no sibling with a history of premarital childbearing had the greatest number of social and demographic characteristics on which the proportions of females and males differed significantly.
Other descriptive statistics (not shown) indicate that most respondents ascribed high importance to their siblings' opinion about their sexual behavior (78% of female respondents and 77% of male respondents) and thought Social and demographic characteristics of youth aged 15-24, according to siblings' history of premarital childbearing and gender of respon *Differs significantly from females at p<.05. **Differs significantly from females at p<.01. ***Differs significantly from females at p<.001. †Differs significantly from females at p<.10. ‡Data missing for two respondents on school/employment status and for four respondents on ethnic group. §Data missing for two respondents on school/employment status and for two respondents on ethnic group. † †Data missing for one respondent on ethnic group. ‡ ‡Data missing for three respondents on ethnic group. § §Data missing for two respondents on school/employment status. † ‡Data missing for two respondents on ethnic group. Note: SD=standard deviation.
Life-Table Survival Analysis
In the life-table survival analyses for each gender ( Figures  2 and 3) , the probability of remaining sexually inexperienced generally was lower among persons who had at least one sibling with a premarital birth than among those with no such sibling. Beginning in the middle teenage years, the females with the lowest probability of remaining sexually inexperienced were those who had both a brother and a sister with a history of premarital childbearing; again beginning in middle adolescence, females with sister-only premarital childbearing had a probability lower than that of females who reported brother-only premarital childbearing ( Figure 2 ). Among males, those who had at least one sibling of each gender with a history of premarital childbearing had the lowest probability of remaining sexually inexperienced throughout the teenage years ( Figure 3) . In both the male and female analyses, log-rank tests of homogeneity found statistically significant differences among the study groups. Differences among sibling categories seem more pronounced for males than for females. Within each of the four sibling categories, males' probability of remaining sexually inexperienced tended to be lower than that for females through about middle adolescence. Thereafter, females' probability tended to be lower than that of males. The one exception was participants with one or more brothers, but no sisters, with a history of premarital childbearing: In that study group, males' probability of never having had sex remained lower than that for females throughout late adolescence and early adulthood.
Multivariate Cox Regression Analyses
Multivariate Cox regressions with backward selection were conducted for each gender to examine the association between sibling category and respondents' initiation of sex by age 17-the median age at first sex in the sample-and by age 24, each in the presence of other potential explanatory variables. In the final models (Table 3 and Table 4 , page 60), only two variables were associated with sexual experience for both females and males. Female and male respondents who believed they could definitely resist having sex with someone they had known for more than three months were significantly less likely than others to be sexually experienced by age 17 and by age 24. On the other hand, female and male youth who thought most or all of their single, close male friends had ever had sex were more likely than other youth to be sexually experienced themselves by age 17; for sex by age 24, this variable was significant for males only. As for single, close female friends, the perception that most or all of them had ever had sex was associated with females' sexual debut by ages 17 and 24 and with males' sexual debut by age 24. In addition, for females only, the relative risks of *Differs significantly from females at p<.05. **Differs significantly from females at p<.01. ***Differs significantly from females at p<.001. †Differs significantly from females at p<.10. ‡Data missing for one respondent on "ever had a boyfriend" and for 10 respondents on "currently has a boyfriend." §Data missing for six respondents on "currently has a girlfriend." † †Data missing for one respondent on "ever had a boyfriend" and for five respondents on "currently has a boyfriend." ‡ ‡Data missing for four respondents on "currently has a girlfriend." § §Data missing for one respondent on "currently has a girlfriend." † ‡Data missing for two respondents on "currently has a boyfriend." † §Data missing for three respondents on "currently has a boyfriend." ‡ †Data missing for one respondent on "currently has a girlfriend." ‡ §Among sexually experienced respondents. Note: SD=standard deviation.
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FIGURE 2. Probability of remaining sexually inexperienced among female youth, by age, according to siblings' history of premarital childbearing
Note: Differences among groups significant at p<.001, according to the log-rank test. For males, the perceived ability to resist having sex with somebody the respondent had known for only a few days or with someone whom the respondent loved was associated with a decreased relative risk of sexual debut by age 24; the perception that close friends approved of the respondent's abstaining from sex until marriage was associated with a decreased relative risk of sexual initiation by ages 17 and 24 (Table 4) . Males' sexual initiation by age 24 was positively associated with perceiving a moderate personal risk of AIDS. In addition, males who had a brother only or a brother and a sister who had experienced premarital childbearing were more likely than those with no sibling who had a history of premarital birth to have engaged in sex by ages 17 and 24. Among all the variables assessed in the multivariate analysis for males, male siblings' history of premarital childbearing was associated with the second-highest relative risk for sexual experience; males' perception that most or all of their single, close male friends were sexually experienced was associated with the highest relative risk in the analysis. No variables pertaining to parents or other nonsibling relatives were included in the final multivariate models.
DISCUSSION
The finding of a positive association between males' earlier age at sexual debut and their siblings' history of premarital childbearing is consistent with the results of other studies. 17 One explanation may be that, in accordance with social norms, premarital childbearing is not considered shameful or disastrous for males; therefore, when male youth who have children outside of marriage are not sanctioned, their brothers may see no reason not to do so as well. Furthermore, from a social learning theory perspective, the younger brother who perceives fatherhood as beneficial may be encouraged to engage in sexual activity (and have children).
At the same time, it is intriguing that no association was sexual debut by ages 17 and 24 were significantly increased among respondents who had no close female friends or who did not know whether their single, close female friends had ever had sex, compared with respondents who thought none or only a few of their single, close female friends had ever had sex (Table 3) . Several variables were statistically significant for one gender only. For females, having more than a secondary education instead of a primary education or less, or currently living with their father only instead of both parents and believing that a pregnancy could jeopardize their professional ambitions were each associated with reduced relative risks of sexual debut by ages 17 and 24. In contrast, being of the Krou ethnic group, compared with the Akan or Mandé, and having lived with nonparental relatives instead of both parents during childhood were associated with elevated risks of sexual debut by ages 17 and 24. found between female siblings' behaviors. This finding contrasts with those reported by studies in Ghana and the United States. 18 At least three factors may explain the lack of association after adjustment for other potential explanatory variables. First, as Tables 3 and 4 indicate, females, compared with males, had a higher number of personal characteristics associated with age at first sex. Many of these characteristics tend to be protective, including having an increased educational level, currently living with one's father only, perceiving that a pregnancy could jeopardize professional ambitions and believing in one's ability to resist having sex with someone known for more than three months. This finding may, instead, be related to the fact that a higher proportion of females than males had been raised primarily by nonparental relatives. Females may thus have had a reduced likelihood of being raised with their siblings. Although characteristics of sibling relationships are unavailable (e.g., importance of emotional support, competition, differential treatment by parents), one can assume that sisters living apart are less likely than sisters living together to have close bonds or considerably influence each other's behavior. Further studies are needed to better understand the gender differential in the association between siblings' premarital childbearing status and youths' age at first sex.
Programmatic Implication
On the basis of this study's findings, youth-oriented programs should consider sibling relationships-in particular, those between males-when developing intervention strategies. The following examples could be considered.
•Promote positive role modeling by older siblings. One possibility is a communication campaign that includes a sibling character who would adopt positive attitudes and behaviors, such as abstaining from sex until marriage and encouraging siblings to do the same, discussing sexuality and reproductive health issues with them and giving them good advice. The message would make clear that youth can be "cool" and have fun without jeopardizing their health and their future. Also, communication campaigns could be used to convey to youth the message that their siblings are looking up to them and are imitating their sexual and reproductive behaviors, much as they imitate their other behaviors.
•Involve positive peer role models. Peer education programs could involve youth who, despite pressure from their social and cultural environment, have adopted and maintained positive attitudes and behaviors, such as delaying their first sexual experience and therefore minimizing their exposure to the risks of premarital childbearing, HIV infection and other STIs. 19 Having such role models speak out confidently may help dispel the notion that "everybody is doing it" and encourage others to follow their example and adopt or maintain less risky sexual behaviors.
•Develop accurate, appropriate messages. Program planners and administrators must realize that the information that they give through their peer educators and other communication strategies may diffuse through their target population to the siblings of those youth. Messages should be developed with this concern in mind. Thus, they should be simple, consistent and unambiguous.
•Convey to parents the importance of sibling influence. Some programs include strategies to reach parents and to encourage them to have greater involvement in their children's reproductive health education. Parents need to know that their children are likely to copy each other on issues such as sexuality and reproduction, just as they do in other activities. Parents must not only talk to their children about sexuality and reproduction, but must also be consistent in their attitudes and behavior with all their children.
Study Limitations
The survey on which this study is based asked respondents to recall events that may have happened in the distant past. Recall bias is therefore a possibility. Such bias is more likely among older youth, who may have been sexually active for several years and unable to remember precisely the timing of their first sexual intercourse. Another issue is the reliability of answers given by young people to such sensitive questions. 20 In particular, responses obtained through faceto-face interviews have been shown to be distorted to be more socially acceptable. Males tend to inflate their sexual activity, whereas females tend to understate theirs. This pattern did not appear in the current data set. Several authors have questioned the strength of associations found through cross-sectional analysis. 21 They argue that this type of design may not adequately measure, and therefore account for, potential confounders. Unmeasured family background characteristics are examples of such confounders in analyses examining the possible determinants of teenagers' sexual behavior. For example, in an analysis of the consequences of teenage childbearing in the United States involving data from various longitudinal and panel studies on sets of sisters, Geronimus and Korenman found substantial differences between teenage mothers and older mothers on many variables studied, after adjustment for socioeconomic characteristics. 22 After family background characteristics were added to their analyses, the estimates remained important but declined substantially. Finally, the estimates narrowed further after family background differences for sisters who had had births at different ages were included in the analysis. One can hypothesize that the relative risks calculated in this study would be smaller after adjustment for unmeasured background characteristics, but would the significance of the findings disappear? Longitudinal studies, comparison groups and propensity scores are better techniques for ascertaining causality. 23 Finally, childbearing may occur long after the onset of sexual activity. A better way to gauge a brother's or sister's influence on a sibling's initiation of sexual relations may be to compare age at first sex for the two siblings. Unfortunately, however, information on siblings' age at first sex was unavailable. Moreover, no information was available on age differences between the respondents and the siblings who had experienced premarital childbearing. Therefore, questions remain on the direction of influence (if any): Did a sibling's premarital childbearing influence the youth's early sexual experimentation, or was it the other way around? Does it matter whether it is an older sibling or a younger one who had a premarital birth? Is the age difference between siblings an important factor? Further studies are needed to investigate these issues.
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CONCLUSION
Delaying first sex among young people would substantially reduce the incidence and prevalence of unwanted pregnancies and STIs, including HIV infection, as well as their negative physical, social and cultural, and economic consequences. Programs that aim to delay first sex often use strategies involving peers or parents. Yet in this study, at least 13% of youth reported having no close friends, and youth more commonly had discussed sexual and reproductive matters with their siblings than with their parents
